SUMMARY Restriction endonuclease digestion of viral DNA labelled in vivo with phosphorus-32 has been used to type and to subtype both conventional and enteric adenoviruses. The method is a modification of that already described for typing and subtyping herpes simplex virus and, like the latter, needs far less material than methods previously described.
The lack of serological variants of the herpes viruses (herpes simplex virus types 1 and 2, varicella-zoster virus, and cytomegalovirus) has meant that the detailed characterisation of subtypes of these viruses and, therefore, the full study of their epidemiology, has been delayed until the development of molecular techniques such as restriction endonuclease analysis.' -3 There are 40 known serotypes of human adenovirus forming subgroups A (types 12, 18, and 31), B (3, 7, 11, 14, 16, 21, 34, and 35) , C (1, 2, 5, and 6) , D (8, 9, 10, 13, 15, 17, 19, 20, 22-30, 32, 33, 36, 37, and 39) , E (4), F (40) , and G (41)45 according to their oncogenicity for newborn hamsters and to the characterisation of their DNA.
Because of this large number of serotypes adenovirus epidemiology has not been subject to the same degree of constraint as that of the herpes viruses. Nevertheless, the value of serological techniques in studying the epidemiology of these viruses is limited by the fact that serotypic intermediates occur,6 as do intertypic recombinants,7 at least experimentally. Furthermore 1, 2, 4, 5, 6, 7, 9, 10, 11, 14, 15, 31, "10/19" and 2, 4, 5, 6, 7, 9, 10, 11, 14, 15, 31, "10/19" , and an enteric adenovirus. The "10/19" isolate (track 13), which was from an ocular specimen, had a restriction profile almost indistinguishable from that of a standard type 37 (unpublished observation). In all tracks there is a relatively faint band of high molecular weight which is probably of non-viral origin. There are striking similarities between the profiles of types 1 and 2 (tracks 1 and 2) and to a lesser extent between these and types 5 and tatives of subgroup B (types 11 and 14 in tracks 9 and 10) are similar, the third (type 7 in track 6) is not. Fig. 2 shows the profiles of the same adenovirus strains as in Fig. 1 when digested with Bgl II. As in Fig. 1 all tracks show a faint high molecular weight band, and in most of the tracks faint bands due to incomplete digestion are visible. Again, some similarities may be seen between the profiles of some of the members of the same subgroup.
In Fig. 3 (Professor G Wadell, personal communication) .
In this paper restriction profiles of 16 adenovirus serotypes are illustrated. In addition to these, profiles have been obtained in this laboratory for types 13, 16, 17, 19, 30, 31, and 37 . Intratypic variants of types 3, 4, 7, and (Fig. 3) has bands common to two other subtypes as well as other exclusive bands, which suggests that this isolate could be a mixture of subtypes. Although outside the scope of this paper, it is interesting to speculate on the origin of so many apparently stable subtypes of adenoviruses.
The choice of enzymes to demonstrate both interand intratypic differences is important. Adenoviruses of the same subgroup tend to have similar profiles-for example, with Pvu II type 1 resembles type 2 and type 3 resembles type 7. Furthermore, Pvu II, which can differentiate subtypes of types 4, 7, and 8, has not been shown to do so with type 3, whereas Sst I can. If the smaller fragments of DNA are resolved by PAGE, however, more intratypic differences may be demonstrable. Clearly, adenovirus restriction profiles must be interpreted with caution. Indeed, with some intratypic differences being so great it may be unwise to attempt to attribute type other than by serology until large numbers of isolates are analysed with many different enzymes and standard profiles established.
In conclusion, the method described here is a cheap, efficient, and easy way of demonstrating subtypes of adenoviruses and should prove useful in studying the epidemiology of those viruses.
